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(54) ELECTROMAGNETIC WAVE SHIELD PLATE AND MANUFACTURING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electromagnetic wave shield plate which has a conductive 
geometric pattern formed directly on a glass substrate, is excellent in adhesion between the pattern and 
the substrate, and bears the formation of any additional metal layer by wet plating. 
SOLUTION: The electromagnetic wave shield plate comprises the glass substrate and the conductive 
geometric pattern formed thereon. The geometric pattern contains (a) a conductive component selected 
from among metals and metallic compounds, (b) a glass component whose softening point is between 400 
and 620°C, and, if desired, (c) black pigment. The electromagnetic wave shield plate is manufactured by a 
method involving a process in which the geometric pattern is formed on the glass substrate by printing 
using paste containing metal particles, glass frit, a resin component, organic solvent, and, if desired, black 
pigment; and a process in which the glass substrate is burned under such conditions that the organic 
matters in the printed paste is reduced to 10 wt.% or less. 
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* NOTICES * 

JPO and NCI PI are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electromagnetic wave shielding plate with which it consists of a conductive geometrical pattern 
formed a glass substrate and on it, and this geometrical pattern is characterized by containing the inorganic filler 
component chosen from the (a) metal and metallic compounds, and the glass component which has (b)400-620 
degree C softening temperature in a list. 

[Claim 2] The electromagnetic wave shielding plate according to claim 1 whose glass substrate is tempered 
glass. 

[Claim 3] The electromagnetic wave shielding plate according to claim 1 or 2 whose inorganic filler component 
(a) is the metal chosen from the alloy which uses gold, silver, copper, iron, nickel, aluminum, and these either 
as a principal component, or these two or more sorts of mixture. 

[Claim 4] The electromagnetic wave shielding plate according to claim 1 to 3 with which a geometrical pattern 
contains a black pigment further. 

[Claim 5] The electromagnetic wave shielding plate according to claim 4 whose black pigment is the oxide of 
the metal chosen from a ruthenium, manganese, nickel, chromium, iron, cobalt, and copper. 
[Claim 6] A geometrical pattern is the line spacing of 50-250 meshes, and 10-80 micrometers. Electromagnetic 
wave shielding plate according to claim 1 to 5 which has line breadth. 

[Claim 7] The electromagnetic wave shielding plate according to claim 1 to 6 which has the conductive layer 
which becomes the front face of a geometrical pattern from a metal. 

[Claim 8] The electromagnetic wave shielding plate according to claim 7 with which the conductive layer which 
consists of a metal is formed of wet plating. 

[Claim 9] The electromagnetic wave shielding plate according to claim 7 with which the conductive layer which 
consists of a metal has the first conductive layer formed of electroless deposition, and the second conductive 
layer formed in the front face of this first conductive layer of electrolytic plating. 

[Claim 10] The electromagnetic wave shielding plate according to claim 1 to 9 with which a geometrical pattern 
has a black layer on the maximum front face. 

[Claim 11] The front filter for a display which consists of an electromagnetic wave shielding plate according to 
claim 1 to 10. 

[Claim 12] the manufacture approach of the electromagnetic wave shielding plate characterize by have the 
process calcinate on the conditions which become 10% or less of the weight before the process which form a 
geometrical pattern by printing on a glass substrate at the inorganic filler choose from metal particles and a 
metallic oxide particle, a glass frit, and a resinous principle list using the paste containing an organic solvent, 
and the organic substance under printed paste calcinate. 

[Claim 13] The method according to claim 12 of having the process which calcinates at the temperature near the 
softening temperature of base material glass, and the process which quenches after baking, after forming a 
geometrical pattern. 

[Claim 14] The approach according to claim 12 or 13 to which printing is carried out by offset printing, screen 
printing, or gravure. 

[Claim 15] The approach according to claim 14 to which printing is carried out by intaglio offset printing. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an electromagnetic wave shielding plate and its manufacture 

approach. 

[0002] 

[Description of the Prior Art] The electromagnetic wave shielding plate is widely used as a front plate with 
which a display is equipped, in order to cover the electromagnetic wave revealed from a display. The 
electromagnetic wave shielding plate used as a front plate is asked for not reducing the visibility of the display 
screen of a display other than the function which covers an electromagnetic wave. As such an electromagnetic 
wave shielding plate, that by which a conductive mesh was stuck on the transparence substrate is known, for 
example. Conductive fiber is knit in the shape of a grid, and, as for a conductive mesh, that by which the metal 
thin film was formed in front faces, such as polyester fiber, is used as conductive fiber, for example. 
[0003] However, in the production process, since it is necessary to use the conductive mesh which is knitting 
and contracted [ were and ] easy to expand this, the electromagnetic wave shielding plate which used such a 
conductive mesh had the problem that the handling was not easy. Moreover, although the permeability of the 
light needed to be enlarged in order to use an electromagnetic wave shielding plate as a front plate of a display, 
while enlarging the lattice spacing of a conductive mesh for that purpose, the diameter of fiber had to be made 
small, therefore handling needed to use a difficult conductive mesh that are and it contracts easier to expand. 
Furthermore, when pasting together such a conductive mesh that are and contracts easy to expand to a 
transparence substrate, it also had the problem of being easy to be accompanied by a gap of a lattice spacing or 
distortion of a grid pattern. 

[0004] Although the electromagnetic wave shielding plate which pasted together the etching sheet into which 
the metallic foil was etched in the shape of a grid on the transparence substrate front face is also considered as 
what solves this problem In order to manufacture the front plate applied to a plasma display or the large display 
of a screen size like a large-sized cathode-ray tube (CRT) The metallic foil of the large area according to a 
screen size needed to be etched in the shape of a grid, therefore the large-scale photolithography process was 
needed, and it was not able to be said to be what can be manufactured simple. 

[0005] On the other hand, it is Provisional Publication No. 62-57297 A number official report and publication 
number The electromagnetic wave shielding plate which comes to print a conductive paint the shape of a grid 
and in the shape of stripes is proposed by 2 No. -52499 official report. For a lattice spacing, about 1 ,000 
micrometers and line breadth are [ the electromagnetic wave shielding plate indicated by these official reports ] 
100 micrometers. Electromagnetic wave electric shielding nature was not necessarily enough, and it is not 
extent and the visibility of the gridline was [ a gridline tended to be conspicuous and ] also inadequate. 
[0006] Furthermore, provisional publication of a patent 2000-13088 Although the technique which forms a 
linear thin geometrical pattern on a film using the printing approach which can print a high brilliance pattern is 
proposed by the number official report In order to equip a display as an electromagnetic wave shielding filter At 
the process which gives a low reflex function and a near infrared ray cutoff function, in addition, the thing 
which the routing counter at the time of the process which pastes this film together to a plate with support 
nature etc. becoming indispensable, and manufacturing a filter as a result increases, Defects, such as crease 
JIWA called KUNIKKU to a base material film at the time of handling, may occur, and some points which 
should be improved — it is necessary to devise to handling of the mesh film itself etc. — are left behind again. 
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[0007] If a glass substrate is used as a base material which prints a geometrical pattern, although reduction of 
the routing counter at the time of filter manufacture and the improvement of handling nature are possible, it is 
the above-mentioned provisional publication of a patent, for example. 2000-13088 Even if it uses the 
conductive paste indicated by the number official report as it is, the adhesion to a glass substrate is not enough. 
In addition, although related with the paste used for formation of the internal electrode of the plasma display 
panel itself, it is publication number, for example. 10-64435 A number official report and provisional 
publication of a patent Making this paste contain glass powder is indicated by the 2001 No. -6435 official 
report. On the other hand, when using the substrate with which the geometrical pattern was formed as an 
electromagnetic wave shielding plate, it is effective for the high shielding engine performance to be required, 
for example, to give a metal thin film layer to a pattern front face in the application of the front plate of a 
plasma display panel etc., and to compensate conductivity. In order to give a metal layer alternatively on a 
pattern, adoption of wet plating could be considered, but when preparing a direct pattern in a glass substrate and 
considering as an electromagnetic wave shielding plate, the device for such plating processing was also 
required. 
[0008] 

[Problem(s) to be Solved by the Invention] Then, the direct conductive geometrical pattern is formed in the 
glass substrate, the purpose of this invention has both good adhesion, and it is to offer the electromagnetic wave 
shielding plate which can be equal also to formation of the additional metal layer by wet plating. As a result of 
research, the pattern which could form the conductive geometrical pattern in the glass substrate front face by 
printing, and was formed by optimizing the ink and the pattern formation approach for pattern formation had 
good chemical resistance, and a metal layer's being easily formed on a pattern by wet plating and the 
electromagnetic wave shielding plate further obtained by this approach resulted excelling also in 
electromagnetic wave electric shielding nature and visibility in a header and this invention. 
[0009] 

[Means for Solving the Problem] That is, this invention consists of a conductive geometrical pattern formed a 
glass substrate and on it, and the electromagnetic wave shielding plate containing the inorganic filler component 
as which the geometrical pattern is chosen from the (a) metal and metallic compounds, and the glass component 
which has (b)400-620 degree C softening temperature in a list is offered. By forming a geometrical pattern by 
such specific presentation, good adhesion with a glass substrate can be held under which [ of the strong acid 
nature usually adopted as wet plating, and strong-base nature ] condition. Moreover, this invention also offers 
the front filter for a display which consists of this electromagnetic wave shielding plate. 

[0010] It has the process which calcinates on the conditions which become 10% or less of the weight before the 
approach suitable for manufacture the above-mentioned electromagnetic wave shielding plate according to this 
invention also be offer, and furthermore the process which forms a geometrical pattern by printing using the 
paste containing an organic solvent on a glass substrate at the inorganic filler choose from metal particles and a 
metallic oxide particle, a glass frit, and a resinous principle list, and the organic substance under printed paste 
calcinate this approach. 
[0011] 

[Embodiment of the Invention] As for the electromagnetic wave shielding plate of this invention, the conductive 
geometrical pattern is prepared in the front face of a glass substrate. A glass substrate can be especially used 
without a limit, if it is the transparent thing which may be arranged in the front face of a display. The range of 
the thickness is usually about 2-3. 5mm preferably about 0.7-5mm. Since it will become easy to damage at the 
time of handling and use if thickness is thinner than 0.7mm, it will become heavy too much if thickness exceeds 
5mm, and the AUW at the time of handling and display wearing becomes large, it is not desirable. Moreover, as 
for the viewpoint of the breakage prevention at the time of handling and use to a glass substrate, it is desirable 
that strengthening processing is carried out, and what has the thickness of 2mm or more is desirable from a 
viewpoint of strengthening processing. Strengthening processing of a glass substrate may be performed before 
pattern formation, or you may carry out behind. That is, after carrying out strengthening processing of the glass 
substrate, a pattern may be formed on the tempered glass, and after forming a pattern in common glass, 
strengthening processing of the glass with a pattern may be carried out. 

[0012] By giving compressive strain on the surface of glass, strengthening processing of glass is processing 
which increases reinforcement, and is divided into heat strengthening processing and chemical-strengthening 
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processing by the approach of giving compressive strain to a front face. Glass can increase reinforcement, if 
compressive strain are beforehand given to a front face in order to destroy from a front face by pull strength. 
After heating tabular glass to near [ the ] softening temperature, heat strengthening processing quenches a glass 
front face by the air bleed, and is performed by forming a compressive-stress layer in a glass front face. 
Moreover, chemical-strengthening processing is changing chemically the property on the front face of glass, or 
a presentation, is a technique which forms a compressive-stress layer in a glass front face, and is divided 
roughly into the dealkalization method, the ** surface crystallizing method, ** high temperature form, or the 
low temperature form ion-exchange method of ** glass front face by the approach of processing. Most 
generally in this, the low temperature form ion-exchange method in ** is used. A low temperature form ion- 
exchange method is a temperature region below the glass transition temperature of glass, and is an approach of 
permuting the alkali ion in glass by alkali ion with a larger ionic radius than it. Soda glass is specifically 
immersed in the fused potassium salt, and it is carried out by exchanging the sodium ion and potassium ion on 
the front face of a glass substrate. 

[0013] In this invention, when performing strengthening processing of a glass substrate before formation of a 
pattern, both heat strengthening processing and chemical-strengthening processing can be adopted. On the other 
hand, when performing strengthening processing after formation of a pattern, heat strengthening processing is 
adopted. In heat strengthening processing, whenever [ strengthening ] becomes high, so that a cooling rate is so 
large that the initial temperature of glass is close to softening temperature and high, a group after heating each 
processing of heating in heat strengthening processing, and quenching to near the softening temperature with 
the heating furnace which held the glass substrate perpendicularly by the metaled hanger, or held the glass 
substrate after metal mold or a roll, and had a continuous or gradual heat chamber — it is carried out by spraying 
and quenching an air bleed at right angles to both sides of a glass substrate from an air nozzle. 
[0014] The glass substrate may be colored by a metal ion, metal colloid, the nonmetallic element, etc. again. 
Coloring of a glass substrate can be performed by the well-known approach. In many cases, coloring is 
performed in order to raise the conspicuousness of a display. Moreover, when using an electromagnetic wave 
shielding plate for a plasma display application, it is also possible to give near infrared ray absorptivity ability 
by it being necessary to give the near infrared ray cutoff engine performance, and adding the suitable metal ion 
for the glass substrate itself, although the film which has this function can also be pasted together separately. 
Furthermore, in order to raise a glass substrate and the adhesion of an electric conduction pattern established 
later, the front face of a glass substrate may be processed by a silane coupling agent etc. Selection of a silane 
coupling agent and processing using it can be performed by the well-known approach. 
[0015] The conductive geometrical pattern prepared on the surface of a glass substrate contains the glass 
component which has (b)400-620 degree C softening temperature in the metal and/or metallic-compounds list 
which are (a) inorganic filler component at least. Furthermore, it is also effective to contain the (c) black 
pigment. 

[0016] as the metal used for an inorganic filler component (a) — for example The alloy which uses either of 
these metals as a principal component or these two or more sorts of mixture, such as gold (Au), silver (Ag), 
copper (Cu), iron (Fe), nickel (nickel), and aluminum (aluminum), aire mentioned. For example, the stainless 
steel which is an iron alloy is also used effectively. Moreover, as metallic compounds, the oxide of the above- 
mentioned metal, tin oxide powder, indium oxide tin (ITO) powder, etc. are illustrated. The metal or metallic 
compounds to be used should just choose a suitable thing with the engine performance for which the formation 
approach of a pattern and the pattern obtained are asked. For example, since it is hard to oxidize even if it 
calcinates at an elevated temperature, gold, silver, stainless steel, etc. are preferably used, when the conductivity 
of the pattern after baking is required. From a conductive viewpoint, gold and silver are desirable and silver is 
desirable in Men of cost especially. 

[0017] The glass component (b) which constitutes a geometrical pattern has 400-620-degree C softening 
temperature, and should just choose from well-known glass powder suitably what has the softening temperature 
of this range, for example, on the low softening temperature glass and the concrete target which use a 
borosilicate glass as a principal component and have softening temperature in the above-mentioned range PbO- 
Si02-B-203 system glass, PbO-Si02-B-203-ZnO system glass, PbO-Si02-B-203-aluminum203-ZnO system 
glass, Bi203-Si02-B-203 system glass, ZnO-Si02-B-203 system glass, R2 0-ZnO-Si02-B-203 system glass 
(R20 expresses an alkali-metal oxide here), etc. are mentioned. 
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[0018] When the component which has metaled gloss exists in a pattern, the bad influence of the screen 
displayed on a surrounding scene and a surrounding display being reflected, and the contrast of a display falling 
to the pattern front-face and substrate side of a pattern as a result may arise. About especially a substrate side, 
since the amorous glance of a pattern formation ingredient is reflected as it is, it is desirable to make a pattern 
ingredient black. Then, as for a geometrical pattern, it is desirable to contain a black pigment (c). As a black 
pigment (c), the oxide of a ruthenium (Ru), manganese (Mn), nickel (nickel), iron (Fe), cobalt (Co), or copper 
(Cu) is mentioned, and, of course, two or more sorts can also be used combining these oxides, for example. 
[0019] In order to form the geometrical pattern containing each above-mentioned component on a glass 
substrate, in the ink which made binder resin and an organic solvent distribute the component which generates 
the pattern which also contains a black pigment further after baking if needed including a metal and/or metallic 
compounds with the glass component which has 400-620-degree C softening temperature, a pattern is print on a 
glass substrate and the approach of subsequently calcinate can be adopt. What distributed the metal powder 
and/or the metallic-oxide powder which serve as an inorganic filler component (a) with a glass frit to the 
organic binder and the organic solvent as the paste ingredient which forms a geometrical pattern thru/or a resin 
constituent is illustrated. This resin constituent may contain further the ingredient which turns into a black 
pigment (c) after black pigment (c) itself or baking. As binder resin used here, polyester system resin, epoxy 
system resin, acrylic resin, ethyl cellulose resin, butyral system resin, urethane system resin, etc. are mentioned, 
for example. Moreover, an organic solvent is used for viscosity control and should just volatilize at suitable 
temperature. 

[0020] The metal powder used for a resin constituent should just be powder of a metal which was illustrated as 
what can serve as an inorganic filler component (a) first, or an alloy. From the ease of carrying out of the 
distribution to binder resin, it is usually the particle size of 0.1-5 micrometers. The metal particles of extent, and 
die length of 1-20 micrometers The metal particles of the shape of a piece of Lynn of extent are used preferably. 
Moreover, as metallic-oxide powder, powder, such as oxide of the metal mentioned above, and tin oxide, 
indium oxide tin (ITO), is mentioned. A glass frit should just also have the softening temperature which was 
previously illustrated as a glass component (b) in the range which is 400-620 degrees C. The particle size of the 
ease of carrying out of the distribution to binder resin to a frit is 1 0 micrometers. It is desirable that it is the 
following. A giant-molecule system dispersant (polyester system), a silane coupling agent, a titanate system 
coupling agent, etc. may be added if needed for the improvement in dispersibility. 
[0021] Although a black pigment (c) is as having explained previously, when adopting the approach of 
calcinating after printing, the ingredient used as the above-mentioned black pigment (c) can also be used after 
baking. For example, if an alkoxide derivative, the complex of beta-diketones, the complex of beta-keto-acid 
ester, organic carboxylate, etc. are used, since all will serve as an oxide of the above-mentioned metal by 
baking, respectively, these metal or its compound can be blended with a paste ingredient as an ingredient of the 
above-mentioned ruthenium, manganese, nickel, iron, cobalt or the copper metal itself, and these metals which 
turns into a black pigment (c) after baking. When using the metal itself as an ingredient used as a black pigment 
(c) after baking, the metal may be a metal different from the metal powder used as an inorganic filler 
component (a), and may serve as both functions with one sort of metals. For example, when copper is used as 
metal powder, the part serves as black copper oxide by baking. 

[0022] The ratio of each component under paste is suitably chosen according to adhesive strength with the 
formation approach of the geometrical pattern made into the purpose, electric conduction resistance, and a 
transparence substrate etc. However, when the ease of carrying out of printing is taken into consideration, it is 
desirable to make the volume fraction of binder resin into 30% or more. Moreover, this paste may contain 
various kinds of additives, such as a dispersant of a filler, if needed. 

[0023] n square shape (n is five or more integers) which includes the square which includes the triangle in 
which the geometrical pattern in the electromagnetic wave shielding plate of this invention includes an 
equilateral triangle, an isosceles triangle, a right triangle, etc., a square, a rectangle, a parallelogram, a rhombus, 
a trapezoid, etc., a hexagon, an octagon, dodecagon, etc., a circle, an ellipse, and Japanese honewort — they can 
be the shape of a ** and a petal, a star type, etc. It consists of these repeats of the pattern which becomes since 
independent either, or is constituted combining these two or more sorts. 

[0024] if spacing of the line which forms a conductive geometrical pattern is expressed with the number of the 
lines of per 1 inch (25.4mm) and being expressed with the distance between about 50-250 meshes and a line — 
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about 500-100 micrometers it is ~ a thing is desirable and it is much more desirable that they are about 50-200 
meshes (about 500-125 micrometers) further, line breadth — about 10-80 micrometers it is — a thing — desirable 
— further — about 1 0-40 micrometers it is — a thing is much more desirable. When it is in the inclination for a 
geometrical pattern to become it easy to be conspicuous that spacing of a line is less than 50 meshes, and for the 
visibility of a display screen to fall and 250 meshes are exceeded, a geometrical pattern becomes fine, the 
transmission of a visible ray falls, and it is in the inclination for a display screen to become dark. Moreover, line 
breadth is 80 micrometers. When it exceeds, it is in the inclination for a grid pattern to become easy to be 
conspicuous and for the visibility of a display screen to fall. Line breadth is 10 micrometers. Since the 
conductive geometrical pattern of the following is in the inclination it to become difficult to prepare this, line 
breadth is usually about 10 micrometers. It is above. The thickness of a line is about 1 micrometer. It is 
desirable that it is above and it is usually about 30 micrometers. It is the following. Thickness is 1 micrometer. 
It is in the inclination covering [ of an electromagnetic wave ] becomes being the following inadequate. 
Although printing becomes difficult when line spacing is adjusted and brightness (light transmission) is made 
the same, it is about 40 micrometers about line breadth. Since electromagnetic wave electric shielding ability 
becomes large, the way which makes it small the following and narrows line spacing is desirable. In addition, in 
the case of patterns other than a square, the above-mentioned line spacing is the value converted into the square, 
and this is calculated from the measured value of line breadth and light transmission. 

[0025] Although such a conductive geometrical pattern may be prepared in both sides of a glass substrate, it is 
usually prepared in one side. Moreover, the geometrical pattern by this invention may be directly prepared on 
the front-windshield plate which constitutes modules, such as a plasma display. If it carries out like this, it will 
become possible to give an electromagnetic wave shielding function to the module itself. Although a 
geometrical pattern may be directly printed on the front- windshield plate of the completed module as an 
approach of preparing the geometrical pattern by direct this invention on a modular front-windshield plate, 
when productivity and the yield are taken into consideration, before assembling a module, a geometrical pattern 
is formed in one side of a glass plate by this invention, the suitable transparent electrode pattern for an opposite 
side is formed, and it is desirable to use this as a front-windshield plate. 

[0026] As an approach of printing a geometrical pattern, screen printing besides offset printing like intaglio 
offset printing, letterpress offset printing, and the Taira version offset printing, gravure, etc. are applied. 
Especially, it can prepare without disconnecting the line which constitutes a geometrical pattern on the way, and 
offset printing is especially 40 micrometers. Even if it is the geometrical pattern of the following small line 
breadth, it is desirable at the point which can be established without disconnecting this on the way. 
Furthermore, the point which is easy to form a thick pattern to intaglio offset printing is much more desirable. 
[0027] It is desirable to perform baking after forming a pattern on a glass substrate at about 400-700 degrees C. 
When burning temperature is less than 400 degrees C, in order that the organic substance in a pattern may not 
fully decrease in number, the adhesion of a glass frit and a glass substrate becomes inadequate. On the other 
hand, when burning temperature exceeds 700 degrees C, a possibility of producing deformation is in the glass 
substrate itself. In order to fully stick a glass frit, as for the amount of survival of the organic substance in a 
pattern, it is desirable to make it become 10% or less of the weight before baking, and it is much more desirable 
to make it become 5 more% or less. What is necessary is just to adjust firing time in a desirable temperature 
requirement, so that the residual organic substance may decrease in number to the desirable range. 
[0028] Moreover, as a glass substrate with which a pattern is formed, to use strengthening processing glass, it is 
necessary to set up baking conditions lower than the strain point of the glass concerned so that strengthening 
may not be annealed. For that purpose, it is desirable to calcinate at temperature lower 30 degrees C or more 
than the strain point of glass, and it is much more desirable to calcinate at 50 more degrees C or more and 
temperature especially low 100 degrees C or more. Since strengthening of a glass substrate can also be 
performed to coincidence by quenching on the other hand after calcinating at the temperature near the softening 
temperature of a glass substrate when calcinating, after forming a pattern in common glass, it is desirable. After 
specifically heating dozens of seconds to about about ten minutes at 600-700 degrees C, baking of a pattern and 
strengthening processing of a base material can be performed to coincidence by spraying and quenching air. 
Strengthening processing conditions are suitably determined by the thickness and the required strengthening 
degree of a glass substrate. 

[0029] Although preparing the pattern which contains an inorganic filler component and a glass component as 
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mentioned above can also cover an electromagnetic wave effectively, in order to heighten electric shielding 
capacity further, the conductive layer which consists of a metal may be prepared on a geometrical pattern. As a 
metal which constitutes a conductive layer, copper, nickel, etc. are mentioned, for example. A metal layer may 
be a monolayer and may be a multilayer which consists of two-layer, three layers, or a layer beyond it. The 
maximum upper layer is desirable, when considering as a black layer suppresses reflection of the light and it 
raises visibility. The thickness of a metal layer is usually 20 micrometers. It is 5 micrometers preferably 
hereafter. It is the following and is usually 0.1 micrometers. It is above. 

[0030] What is necessary is just to perform plating processing, after preparing the geometrical pattern which 
consists of a conductive paste in order to cover a geometrical pattern with a metal layer for example. It is the 
point that a metal layer can be alternatively prepared on a geometrical pattern as plating processing, and wet 
plating processing is desirable. Wet plating may be electrolytic plating, may be electroless deposition, and is 
suitably chosen according to the conductivity required of a geometrical pattern. Moreover, both may be used 
together. Especially when there is not sufficient conductivity for a geometrical pattern, after making the first 
conductive layer form thinly by electroless deposition, a uniform metal coat can be formed by performing 
electrolytic plating and making the second conductive layer form in a short time. Moreover, although plating 
processing is usually performed to the bottom of the condition of strong-base nature or strong acid nature, if the 
geometrical pattern carries out including the glass which has 400-620-degree C softening temperature to 10% or 
less of the weight before calcinating the amount of survival of the organic component in a pattern, a geometrical 
pattern has the chemical resistance which bears a plating process enough. 

[0031] What is necessary is just to perform black ternary-alloy plating processing using black ternary-alloy 
plating processing in which black nickel-plating processing, clo mate plating processing, tin, nickel, and copper 
are used, tin, nickel, and molybdenum etc., in using the maximum upper layer of a geometrical pattern as a 
black layer. Moreover, you may black-ize by oxidation treatment and sulfidization of a surface of metal. 
Sulfidization and oxidation treatment can be performed by the well-known approach. 

[0032] In this way, a cross section shows an example of the pattern obtained to drawing 1 . In this example, the 
geometrical pattern 2 which contains metal particles and low softening temperature glass, and contains a black 
pigment further by request is formed in the front face of a glass substrate 1 of printing etc., the metal layer 3 is 
formed on it, and the black layer 4 is further formed on it. 

[0033] As for the electromagnetic wave shielding plate of this invention, the laminating of the functional film 
may be carried out. The antifouling property film which prevents that pollutants, such as an acid-resisting film 
with which the acid-resisting layer which prevents the light reflex of the front face of a film was prepared as a 
functional film, a coloured film colored with the coloring agent or the additive, a near infrared ray electric 
shielding film which absorbs or reflects a near infrared ray, and a fingerprint, adhere to a front face is 
mentioned. Moreover, the electromagnetic wave shielding plate obtained in this way can be suitably used as 
front filters, such as the front filter for a display, for example, a plasma display panel etc. 
[0034] 

[Example] Hereafter, this invention is not limited by these examples although an example explains this 
invention to a detail further. In addition, the electromagnetic wave shielding plate obtained in each example and 
the example of a comparison is the following. (1) and (2) Line breadth and surface electrical resistance are 
measured, and it is the following about a part. (3) estimated electromagnetic wave electric shielding nature. 
[0035] (1) The line breadth grid pattern was observed under the microscope, and the width of face of each line 
was measured. 

[0036] (2) The surface-electrical-resistance measuring instrument "RORESUTA" by surface-electrical- 
resistance Mitsubishi Chemical was used, and it measured with the four point probe method. 
[0037] (3) The square sample whose one side is 200mm was started from the electromagnetic wave electric 
shielding nature electromagnetic wave shielding plate, the ground was formed in the perimeter of a side face on 
the copper tape, and it considered as the test piece. Using the electromagnetic wave shielding-effect measuring 
device "TR17301 mold" by ADVANTEST CORP., and the network analyzer made from Hewlett Packard 
"8753 A", the reinforcement of the electromagnetic wave in the frequency of 1MHz - 1GHz was measured about 
the above-mentioned test piece, and the value calculated by the degree type was made into electromagnetic 
wave electric shielding nature. 
[0038] 
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The inside of electromagnetic wave electric shielding nature (dB) =2 0x1 og 10 (XO/X) type, and X0 Expressing 
the electromagnetic wave reinforcement when not using an electromagnetic wave shielding plate, X expresses 
the electromagnetic wave reinforcement when using an electromagnetic wave shielding plate. 
[0039] Moreover, the resin constituent used in each example for printing is as follows. 
[0040] Resin constituent A: It is the mean particle diameter of 3 micrometers as metal particles. The piece of 
Lynn-like silver granule child "sill coat" [Fukuda Metal Foil & Powder 600] section and the spherical nickel 
particle 360 section with a mean particle diameter of 0.5 micrometers are mixed. To this, the polyester resin 
[100 by SUMITOMO RUBBER INDUSTRIES, LTD.] section, the glass "frit GF 3550" [Okuno Drug industry 
150] section of 550 degrees C of softening temperatures, And the n-butyl carbitol acetate 50 section is mixed in 
3 roll mills after preliminary stirring with a planetary mixer as a solvent, and let the thing which made 
homogeneity distribute a particle in a binder be the resin constituent A. 

[0041] Resin constituent B: As binder resin, it replaces with polyester resin and let what was prepared by the 
same presentation and same approach as the resin constituent A be the resin constituent B except mixing the 
100 sections "ethocell" of ethyl cellulose resin by the Dow Chemical Co. 

[0042] Resin constituent C: Let what was prepared by the same presentation and same approach as the resin 
constituent A be the resin constituent C except having changed into the glass frit [product made from Japanese 
Felloe] 40 section of 460 degrees C of softening temperatures the glass "frit GF 3550" 150 section used for the 
resin constituent A. 

[0043] Resin constituent D: It is the mean particle diameter of 3 micrometers as metal particles. The piece of 
Lynn-like silver granule child "sill coat" [Fukuda Metal Foil & Powder 100] section and the spherical nickel 
particle 780 section with a mean particle diameter of 0.5 micrometers are mixed. The glass frit 300 section of 
460 degrees C of softening temperatures same to this as having used for the polyester resin [100 by 
SUMITOMO RUBBER INDUSTRIES, LTD.] section, and the resin constituent C, And the n-butyl carbitol 
acetate 50 section is mixed in 3 roll mills after preliminary stirring with a planetary mixer as a solvent, and let 
the thing which made homogeneity distribute a particle in a binder be the resin constituent D. 
[0044] Resin constituent E: It replaces with the glass frit "GF3550" used for the resin constituent A, and let 
what prepared the glass frit [the product made from Asahi Techno Glass] of 250 degrees C of softening 
temperatures by the same presentation and same approach as the resin constituent A except **** for tales doses 
be the resin constituent E. 

[0045] Resin constituent F: It replaces with the glass frit "GF3550" used for the resin constituent A, and let 
what prepared the glass frit [the product made from Japanese Felloe] of 350 degrees C of softening 
temperatures by the same presentation and same approach as the resin constituent A except **** for tales doses 
be the resin constituent F. 

[0046] The resin constituent A is used on soda lime glass with a thickness of 3mm by example 1 magnitude 
300mmx400mm, and it is the line spacing of 250 micrometers by intaglio offset printing. Line breadth of 27 
micrometers The grid-like pattern was prepared. Air was sprayed and quenched after calcinating this glass 
substrate with a grid pattern for 5 minutes at 700 degrees C. By this processing, while sticking the pattern to the 
base material firmly, base material glass turned into tempered glass. In addition, when thermogravimetric 
measurement at the time of holding the polyester resin used for the resin constituent A for 5 minutes at 700 
degrees C was performed, polyester resin was burned down nearly completely. 

[0047] After being immersed in 50 g/L solutions of degreaser" ace clean A-220" [made in Okuno Drug 
industry] which held the obtained tempered glass with a pattern at 50 degrees C for 1 0 minutes and carrying out 
cleaning processing, it was immersed in the sulfuric-acid water solution of 100 cc/L for about 30 seconds at the 
room temperature. This is immersed in catalytic liquid "TMP activator" [Okuno Drug industry] for electroless 
deposition of 20 ml/L concentration for 5 minutes at a room temperature. Subsequently, after being immersed in 
catalytic reduction liquid "OPC150 cristae" [Okuno Drug industry] of 150 ml/L concentration for 5 minutes at a 
room temperature, the non-electrolytic copper plating liquid of 1 00 ml/L concentration — it was immersed in 
"OPC 750 [made in Okuno Drug industry]" for 10 minutes at the room temperature, and the copper coat was 
made to form in a pattern front face Next, it was immersed in the coppering liquid which mixed 70g of copper- 
sulfate 5 hydrates, 200g of sulfuric acids, and ion exchange water, and was made into 11. at the room 
temperature, and electrolytic plating processing for 5 minutes was performed by 0.9V. Then, anodizing for 2 
minutes was performed by 55 degrees C and 0.4V among the sodium-hydroxide water solution of 200 g/L by 
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having made the printing film into the anode plate, having made the stainless plate as cathode, the deposit front 
face was black-ized, and the electromagnetic wave shielding plate was produced. The evaluation result of the 
obtained electromagnetic wave shielding plate is shown in Table 1 . The grid-like pattern obtained in this 
example has 3 layer structures as shown in drawing 1 . 

[0048] Except using the example 2 resin constituent B, after preparing a grid pattern with intaglio offset 
printing on a glass substrate like an example 1 , baking of a pattern and strengthening processing of a glass 
substrate were performed. In addition, when thermogravimetric measurement at the time of holding the ethyl 
cellulose resin used for the resin constituent B for 5 minutes at 700 degrees C was performed, ethyl cellulose 
resin was burned down nearly completely. Subsequently, to the above-mentioned substrate with a pattern, non- 
electrolytic copper plating processing, electrolytic copper plating processing, and anodizing were performed by 
the same approach as an example 1, and the pattern front face was black-ized. The evaluation result of the 
obtained electromagnetic wave shielding plate is shown in Table 1 . 

[0049] Except using the example 3 resin constituent C, after preparing the grid pattern by intaglio offset 
printing on a glass substrate like an example 1, the pattern was calcinated over 1 hour at 450 degrees C. In 
addition, when thermogravimetric measurement at the time of holding the polyester resin used for the resin 
constituent C at 450 degrees C for 1 hour was performed, the amount of survival of polyester resin was 5% of 
baking Shigekazu Saki. Subsequently, to the above-mentioned substrate with a pattern, non-electrolytic copper 
plating processing, electrolytic copper plating processing, and anodizing were performed by the same approach 
as an example 1 , and the pattern front face was black-ized. The evaluation result of the obtained 
electromagnetic wave shielding plate is shown in Table 1 . Moreover, it is 50MHz when electromagnetic wave 
electric shielding nature was evaluated about this electromagnetic wave shielding plate. 53dB and 100MHz 
53dB and 300MHz It was 60dB. 

[0050] Except using the example 4 resin constituent D, after preparing the grid pattern by intaglio offset 
printing on a glass substrate like an example 1, the pattern was calcinated over 1 hour at 480 degrees C. Since 
the resin itself used in this example is the same as the thing of an example 3, the amount of survival of the resin 
after baking in this example turns into 5% or less of baking Shigekazu Saki. Subsequently, to the above- 
mentioned substrate with a pattern, non-electrolytic copper plating processing, electrolytic copper plating 
processing, and anodizing were performed by the same approach as an example 1 , and the pattern front face was 
black-ized. The evaluation result of the obtained electromagnetic wave shielding plate is shown in Table 1 . 
[0051] 
[Table 1] 





mmm 
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(tfm) 


(O/D) 




100 


39 


2.1XKT 1 




100 


34 


2.3XKT 1 


mnm3 


100 


34 


1.8X10T 1 




100 


29 


4. 9X10 - 1 



[0052] Except using the example of comparison 1 resin constituent E, after preparing the grid pattern by intaglio 
offset printing on a glass substrate like an example 1, the pattern was calcinated over 1 hour at 400 degrees C. 
In addition, when thermogravimetric measurement at the time of holding the polyester resin used for the resin 
constituent E at 400 degrees C for 1 hour was performed, the amount of survival of polyester resin was 16% of 
baking Shigekazu Saki. Subsequently, when electroless deposition processing and electrolytic plating 
processing were performed on the same conditions as an example 1 to the above-mentioned substrate with a 
pattern, the pattern was omitted from the glass substrate at the time of electrolytic plating processing. 
[0053] Except using the example of comparison 2 resin constituent F, after preparing the grid pattern by intaglio 
offset printing on a glass substrate like an example 1, the pattern was calcinated over 5 hours at 400 degrees C. 
In addition, when thermogravimetric measurement at the time of holding the polyester resin used for the resin 
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constituent F at 400 degrees C for 5 hours was performed, the amount of survival of polyester resin was 8% of 
baking Shigekazu Saki. Subsequently, when electroless deposition processing was performed on the same 
conditions as an example 1 to the above-mentioned substrate with a pattern, the pattern was omitted from the 
glass substrate at the time of processing. 
[0054] 

[Effect of the Invention] Since the direct geometrical pattern is prepared in the glass substrate, the 
electromagnetic wave shielding plate of this invention can reduce the routing counter at the time of assembling 
as a filter for a display, and handling of the shielding plate itself is also easy for it. And if this electromagnetic 
wave shielding plate is used as a front filter of a display, it will become the thing excellent in electromagnetic 
wave electric shielding nature and visibility. Furthermore, according to this invention, the advantageous 
manufacture approach of this electromagnetic wave shielding plate is also applied, and according to this 
approach, even if it is a large-sized article, it can manufacture simple. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Translation done.] 
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©^n*s^*i»3;L<ffii,^n-s. g/c. #ji^t^*a 

(i to) ^i*©^*s*cfe»n,s 0 

^ U s» h t> . %K.iJ : 5>Afg& ( b ) i UT^L./cJ: 5 
Dc-ft**H 0 0-620 "C©IEH{CS>-5 &©-C&*l 

«<ti<>. -'W>^-^fli's©^i5j©i / ^-r3/&>^) > 7y 

50 (61>T, iiS^^tStgiJ (s^yxxf ;ng) ^ ->^> 
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[002 1 ] (c) »5tK:^tfci*i0-C* 

S. ifBl/fc-iU^-^A. 

•en-en. TAa+i/FBW. <s-^* h>s©$§ 

s©-e. cn6©^)ixt*-ecD{fc^4. &JdK£&ciife 
(c) tteztmtux^-xi-ttmc&G-rzc 

^©SHfclBAfc*. 

[0022] h tt>©#fiR»©J:b*.«. gffjif £ 

#^^^tci£;Dras:®i^3n.s. fcreu Epgij©t-*> 

^JW-hi-f £©**$?£ LA>„ gfcC©^-* Hi. j&g 

[0023] x&mommmis-* tvtctstt&miFfr 

nmtt i-^-a^-r * n nm < n t* 5 u±<omm . r. 

cn6©tiTn*>m54*^3fc-s^^->©igioiiL 
-efluasnsa*. *£t>tecn6©2a«±£iB.&£:fo 
■tt-cfl^ns. 

[0024] ^Htt©^^^->*ff^-ri>i^©S 
HI*. W>5=- (2 5 .4mm) &7c 9 ©£!©£&■?* U 

r. &5 0~2 50> ^K©iSitr«-r<»:iKi5 

00~1 0 0/im "C*S©*s^$L< . $6tCtt$t)5 0 
-2 OO^^a (>^J5 0 0-1 25//m) fife*©** 
MM*. *i)10-8 0/iiii •?&£©#» 
*L<.'S6(£(Jfil 0-4 0 urn T?&-2>©#s— JlSf * 
U>„ ^©P^PSA15 0^ ^-> a *^T*-5£. 

/c. ^iH»S8 0 Aim te^<*->*tB«:^ 
rSjtC*-5. 8*ia*l 0 Aim ^©igmtt&fp]^*-^ 

«. cn^^sci^Biit^sterfijK:*,^©-^ m 
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ifaJJffiS^ 1 0 Aim &.±T$>2> 0 UOmfrte. $) 1 Aim 
JiLh-C*S©*5$f * L/ < . &tcmn\m3 0 Aim OTf 
£>S. JS##1 Aim *S|-C*-5i. m®iK©jiS*^+ 

jB&) £151 Die l< WmiXMU<i3:2>1fi. smi* 
m«iKj4 0Aim WT£/hS< or. ^raiig*K<rs 

10 l'J^fil*iiD*J66nS. 

[0 02 5] C © J; 5 ttaMttt ©ftfiratJ* * -> tt. # 
5xS1£©M®k:1S:Wt<>J:i>j!>5. il^lijtffitttaw h 
ns. £rc. ^BJ^c£s»^#-->t:t. t^x-? 

->*S:WS^rS<i: Lru. %a$nr£i*^^-^©Hff 

ma 7 x«_t«:^{5i^ ^ - > ^a^Enis'j l-t i «t i» 

itr^HtFtC. ^-7^S©^MK*:^HJtC<tf3^l5I^<3f 

urfct. cn*mrM**^xs<tL-cffli,^©w*L/ 

[0 02 6] jaf6J^<^->5:EnBiJ-r-S^<!: Ittt, 

7 -fe h Epgaa©J: ^ v Hz ? h EPS9ffi©K*». ^ ^ 
>J->EPB!ia. ^^TEPSiJjS*i56S3iffl$n-5. tfif 

t^Hz^ hEPBij^ti. JMa^<*->*«wir*<i 

0 Aim J£(T©J: ^ %/jN3t,^i|is©^f5J^^->t , *- 3 

[0 0 2 7] ^7^»ffi±tC^5i->5:^L'/c^©«£ 
m*> 4 0 0-70 0 •CfiaT'tf^©*^^ 
fi&rtU 0 0 •C*«©lg^- > £ - >4>©*tS^*i+^ 
«:«ii>U!&l^c*. *7^7 V v YtilvXWfctOZm 
40 •ttJ&qF+^ifc*. — «£0i;SS*i7 0 O'C*®^. 

©«ti«J©^??fi5*. ^SI!r©SS©l 0%jyT£ftS 
J:MC-rS©#$?£ L< . 3 6(CW5%^T<i:!feSJ;5 

(c-rs©*i-@»$L/u. j&i£B#Rgtt. w^L^ae© 
ian-rnifit^ 

[0 02 8] £7t. ^•5'->AS^Sn-5^7XSS£ 
50 <tl»J:9. ifeXsfe^*^**^^©^.^^ fe(i<SS 



(6) 
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0 •C&Lk&^&m.-CMf&Ztf 5 <Oi>mt l> < . <* £K:B 
5 0 'CW±> i^^lOO -C«±(g^iaS-CMs5c*t7 

5©#— mm $ — mmtf?xics*ti->zB 
fttaamB. 6oo~7oo 'c-cm-\-n>^+m&mg. 

£ - >©&)3E± Stt ©&<t#yi*|i?JI3K:*T 5CiAlTS 10 

ttfbfea&m*. #7x*«©/i<*-^s&stftg 

[0 02 93 &.±.<D£ *> 4 r> -fiLft&Vtt? * 

«fc^. mmmzm&iTz&mt ltb. «*.«-. si. - 

L. 2)g. 3jgxB^ftjy±©Ji*>6fc*^j§r&-?-c 
i>jz^. m±mim-&<Dmt-r2><D&> nreufcoss** 20 

B. iS:2 0//m«T 1 *fSL<»5am «T-C*»). 
ttcmmtO . 1 urn J£LhT*£. 

[0030] mm^^^-iy^^mm-c^mtr 
b. ->±icmiRifit l c&mmi:mv2>ct& 

<5J3*V\- 400-620 "COlWbS* WT Z>1)=7 

mo 1 0 %OT<t ot*ji*b\ &{5j3^** ->b->< ? * 
[003 1] &ra^*->©a±s*iife©Ji£-rs 

[0032] c^LTf#e.ns>'<i'->©— w*. 01 
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»cj:r»r»JdES*i. *©±(c^Sia3*ijgfiJE$*T,. 

[0033] *#Ew©se«^-;i' f«b. mm? 4 
fc. Lr^6ni«fflSS^-;uF«B. 

[0034] 

«T.. *KiWc<fc 9 6tcBtBtctt 
WT**«. *«l9Bcn6©IIJ£0!IK:j:o-C|!BSSnS 

M8ft^-^F«tt. «T© (1)^^(2) (cJ:»5i^itMR^ 
mWfflK*fflfel,. *fc— SP(c-?t»rB. fetT© C3)CC 

[003 5] (l) «« 

^'<»->€Mftir?«JKU ^©ifl^S'JSL/fe. 
[003 6] (2) ^ffifiCi 
=S<t^ (») K©«iBig!nS!lSS "DW$" 
0. 4^#f^c-CS>J^L,fc. 

[0037] o) ^ajsaa^tt 

F5S!imS!lS^a "TR1730aaf" iki-l/yh;^*- 
FttS©*!» hC7-^T^^-<1f "8753A" i^rffll^ 
iiB^K-tc-^i^rjgjsm 1 MHz- 1 GHztcfcW ■sHHiS 

iLfc. 
[0 03 8] 

^Ka&iSKtt (dB> =20 xioftoCXo/X) 

3&S*«L/. XB^68jS->-Jl-K«*ffil-^cit©^fi| 

[003 9] S/c. -SSIifiW-CEnSiJ©fca*«:fflt^c«iBi 

[0040] ttUSHUMMA : &Kttf & LT, ^F^teS 
3 Mm © y >Ktm®.* h " Ctiffl^)lS«a 

TM (ft) W 6 0 0gR&tf¥*3ta&0 .5 umOSc^- 
-vdr^ST3 6 OUZm&L, CtHC. ^'jiXfJl/ffl 
HI CfeS^AX^ (**) 1 0 OSP, ft<L&5 5 0'C 
(DtivXV 'J 9 h "CF35SO" C^lffS^X^ (»> SID 
15 0g&. RVigffl£L-Cn-7?-)l>lj)l't: l-~-)V7-te 
f-h50 SP^r37^ ^ f; - 5 *1f--C : ?<igJgm£tC 3 



U 

[004 1 ] »flgififiE«5B : >?-®ffi6LX. * 
yxX7-->MSJj3g{cft*T. • ^5*;i-aSS©i^^ 

■t)iu-xffln% -ih-tr * 1 o o^m^tam 

*. WMBJOMB&.-rS. 
[0042] ^JJgiffifiS^C : WIBIUS«A tcftffl 
7X7 !> y h "GF3550" 1 5 0gP£, Wt*4 6 0*C© 
#*5X7 y v h CH*7*a- i?) 4 OUBtcSS*. 
/cJii^ti. 8tflgffljjS;*3 A £ mt&vwmjf-fi'&x'&fe 1/ 

[0043] mmmamn • it, y-imm 

3 u m © y > JttK&lEi^- " =i - h " C ^BB^^?S«9 
IMI (**) SO 1 0 OSK&tWSj&SO .5 //m©J$tK- 
»*^78 Og&£it-£U CftK. sP'JiXf^ 
JJg CttS^Aii (**> S3 1 0 033. Wg&^CK: 
ffltifc©i|^C^'(L'^4 6 0-C©*7^7 »J 9 h 3 0 0 
SB. Ra f ^ES"Jit/-Cn-^'^;u^;Ub-h-;l/r-te^- h 

5 o gu*^* * y - s ^--c^mmnmc 3 *a - 

[0044] UttgififiStlE : #Jflgifij£'iJjA K&ffl btcii 
y 2> h "GF3550" tcf^-c. $Mb£2 5 0 'C©# 

©*. «jjjg«BjE<t-rs. 

[0045] ^SIMfiK^F : fflm®fimA ic&m Vtctf 
"CF3550" fcttAt, $Mb&3 5 0 'C©# 

W*. «)!gifflfiS^A<!:[B)i;ffl^Ry : *afefiig-^L.fc4>© 

[0046] 1 
A# $300 mmX 4 0 0 mmTJl* 3 mm© V - 
X±K. #}flg«S*£!BjA£fflC>T. Gflfig^^-fe^ hEnfiJffi 
^HPi2 50m, iSSi|@2 7 Mm ©aHPtfcK* 
C©te^*->tt£#v*«fi£7 0 

C©a*iICC«fc9. >-^->(i5£@CCSt>*tCffi^r-rS£<!: 
kit. g##9Xtt3$Kb#9X£&ofc. fcfe. ttiSiifl 

ji^AKffli>/ctf yxxxJMfJiig£7 QO'cx-sfmu 
m^tcm^mmMm^'iT^tctc^. #yxx?^i/ 

[0 04 7 ] ft >tt»&ft*f 9 XC. 5 0 
•CtCffilf O/cBiflgS') "x-X>y-> /W220" CSSfSS 
iHHI (t*) SO ©5 Og/LSfStc 1 0#R5«*Sl,T 
Ittflg^aSL/c^. l o Occ/LoaBWcftjKtcsarife 
3 0#RSaitl<;fc. en*. 2 Oml/L&gcafttlfl?.* 

(t*> SO «:S?a-t?5^aSL/. ^t^-Cl 5 0ml/L 
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i£K©MJ£jl7c?& " ora.50 >? y x £ - " [ nu 

$ (t*> SO &Cgia-C5#R8«Z»L;fcf&. 1 0 OmVL 

agg©*»mft?sfl.* * "orc 750" immmmxm 

m) SO (c^an o^SiSbT. ;<*->3t®K: 
infe5flS^r?gfiR3 -»±7c„ mmM5 7kfa®n 0 &. 5ft 
K2 0 0 g&tf-f *>3y&>k£*g-£i,-c 1 y * h;u£ v 
tcmjv*micmwemmL. o.9VT5»ia©s» 
*^s^f-c/c„ ■?•©&. x-f >ux4R&BeE, ep 

^^A5r^fisi U-c. 2 0 0 g/L©7jt^t^- h y 
10 r>A*^?Etti. 5 5*C. 0 .4W2ftr8<DWmmikfl!k 

[0 04 8] HiSt»j2 

^j)gififi£%B*fflc^m«. xtbm tmmicLxtf 

4S»-fca. -'• { f->©MEXRy t ^9^SS©^b^S 
&7-?tc. %*s. ^flg#fls£©B(cfflt,^cx^;H2Jl/0- 

20 xffiflg* 700-CT5 frfsum Ltcmisommmmmz 

ft r,fci. C£. x^;H2;un-xW|g{itit^^«:^ 

1 tmm<Dfr&-cmnmms v *mm. nmm* s>*m 
•r. 

[0 04 9] *iicai3 
«}J!gffl^^C?rffil>Styi-li. Jli6t«ll ilUfilKb-C?!/ 
9X*«±KIHKS^-7H2^ F-EpgiJ?*(Cj:StS^M*3r-> 
30 *g$W/c©^. 4 5 0 , Ctl»(nA$->©M 
^f-pfc. JJrfc. migiffl^^Ctcffi^fc^yxx-?'^ 

Hg* 4 5 0 -c-c 1 szmms Lfcm^omm.m.m'&^u 

# y x X ;r ;MUJig©£i#Sl J^fiEWfifi© 5 

i ipi^©^ffirjte^ifi?i@y v igpa?^ 
RzmwmitHmz'if ^t, 
e^t o/c »6nfc«BSttJ/-ji' Htg©ifffi^m*^ i 

SS5tt*^ffitfc<bC€>. 5 0MHz -C5 3dB. 1 0 0 MH 
40 zT53dB. ^•OT300MHz'C60 dBT* -p/c„ 
[0 05 0] *M094 

9X««±tCG3fiS^7H2^ HEpgiJ^Kcfc-S^^^-^ 
4aW?cO%, 4 8 0 'C-C 1 W*Wt^'* ->©^EK 

^fofc. ^©wcffli^cgiflgemiiijfe^s©^©^ 

1^1 D^c©-C, C ©Wcfctt3/&£&©i8flg©3£#sw:*i& 
R5tBirfiS©5%WTi^S. ^t,»T±ia-'^->#*S 

hmm i i^©^ffi-c^m^aiy i- 
so ^->«ffi*sfejtu/c„ mp>titcmmm^-)v ks© 
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[005 1 ] 

[»l 3 





ami 












(Q/D) 




100 


39 


2.1X1QT 1 




100 


34 


2.3XKT 1 




100 


34 


1.8X10T 1 




100 


29 


4.9XKT 1 



[0052] ttnm i 

*KWfc©^ 4 0 O'C-C 1 B$M*>WT^*->©«ifiS 
M4 0 0 -C-C 1 B#H^L/felf-&©^fiSffiiM5rtf o 

/cic^, * x x T-immom&mimmmmmcD i 
■5 name*:. 

[005 3] J±$5W2 
ZiSzlltcO*, . 4 0 0 'CT 5 BIIBjWCo' # - XOjglfiS * 
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*^T-ofc ( fcfc. WJ!I*lJiS&F{Cflll,>/c#yx;*^;i^ 

as* 4 o o *C"c 5 ma m& btcm^cofrnm^m^f-z, 

*SSB#«: 2 - > #S # =y * ggjfr l, f Co 

[0 05 4] 

S^il^&H^-'^-^iJw^ftT^s©-?. ^w;* 
ffinfcfe©i«ci. a?6«:*»i3K:j:ti« v c©msa& 

[■DKHMIWH9!] 

20 

1 : 

>> 

3 

4 : 



[HI ] 



3 .4 




7U> h^-S^©^ 

cmftwm ihm turn C72>mim m 

C72)*9!# SfiKS flfS F*-A(##) 5E321 AA04 BB23 BB25 BB32 GG05 

JUURttFrti>t>AlZtt£lir 3 T§ 6 » 9 q CHOI 

K^ABS^^tft 5C435 AA16 CG33 HH11 



